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It is required for the specification of a floor, a roof and a column to clarify the influence which it has on the aseismic 
characteristics of the traditional wooden buildings. In this study, the vibration test to traditional wooden buildings 
specimen of the real scale is conducted by using the E-defense Shaking table. Since damage of buildings observes, it is 
evaluated the aseismic characteristics of the traditional wooden buildings. 
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 ታ㛎᭎ⷐ
 ⹜㛎૕ߪᮡḰ⹜㛎૕ߣደᩮ⹜㛎૕ߩ㧞⒳㘃ߦߟ޿ߡടᝄߔࠆޕട
ᝄᵄߪࡎࡢࠗ࠻ࡁࠗ࠭ᵄޔᣣᧄᑪ▽࠮ࡦ࠲࡯ᮨᡆᵄ㧔BCJ-L2㧕ࠍ
↪޿ࠆޕߚߛߒޔBCJ-L2 ᵄߦߟ޿ߡߪరᵄᒻ㧔ᦨᄢടㅦᐲ 356Galޔ
⛮⛯ᤨ㑆 120⑽㧕ߩ߁ߜ 0㨪60⑽߹ߢߩᵄᒻߦߟ޿ߡޔᦨᄢടㅦᐲ
ࠍ 100gal㨪300gal ߩ㧟ࡄ࠲࡯ࡦߦ⺞▵ߔࠆޕᮡḰ⹜㛎૕ߪหߓᐔ㕙
ᒻ⁁ߢᩇ⣉ㇱ෸߮ᐥ઀᭽߇⇣ߥࠆ㧢⒳㘃ߩ⹜㛎૕ࠍ⵾૞ߔࠆޕ߹ߚޔ
ടᝄࠬࠤࠫࡘ࡯࡞ߦၮߠ߈ฦޘߩ⹜㛎૕ߩ Y ᣇะߦ⸳ߌߚო㈩⟎
ࠍᄌᦝߔࠆޕᩇ⣉ߩ઀᭽߇࿯บ઀᭽ߩ⹜㛎૕㧔࿯บ⹜㛎૕㧕ߦߟ޿
ߡߪޔ࿯บࠍታ㛎↪᨞บߦࠕࡦࠞ࡯ࡏ࡞࠻ࠍ↪޿ߡ࿕ቯߒޔᩇ⣉ߩ
઀᭽߇⿷࿕߼઀᭽ߩ⹜㛎૕㧔⿷࿕߼⹜㛎૕㧕ߪታ㛎↪᨞บߦ⸳⟎ߒ
ߚᓮᓇ⍹ߩ␆⍹਄ߦ࿕ቯߖߕߦ⸳⟎ߔࠆޕၮ␆ኸᴺߪ₹⍹ၮ␆ߣห
╬ߔࠆߚ߼ߦޔ㋕㛽᨞บߩ਄ߦ 600mm ⷺߢෘߐ 60mm ߩ⧎ፘጤࠍ
ᢝߊޕოߪ⍴ᤨ㑆ߦო㈩⟎ߩᄌᦝ߇น⢻ߥੇᑼᎿᴺߦࠃࠆ⨹ოࡄࡀ
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⴫㧝 ᮡḰ⹜㛎૕࿯บ઀᭽
ㇱ૏ ᧚⒳
ㅢ䈚ᩇ ᧖ 㪈㪉㪇 㬍 㪈㪉㪇
▤ᩇ ᧖ 㪈㪉㪇 㬍 㪈㪉㪇
⢵Ꮕ ᧖ 㪈㪉㪇 㬍 㪉㪎㪇
䈘䈘䉌 ᧖ 㪈㪉㪇 㬍 㪉㪈㪇
࿯บ ᧖ 㪈㪉㪇 㬍 㪈㪉㪇
⢵Ꮕ㓹䈇䈾䈡 ᮯ 㪉㪋 㬍 㪈㪇㪇
ㄟ䉂ᩖ ᮯ 㪈㪉 㬍 㪈㪉
ゞ⍮ᩖ ᮯ 㪍 㬍 㪊㪇
ᢿ㕙ኸᴺ㩿㫄㫄㪀
⴫㧞 ᮡḰ⹜㛎૕⿷࿕߼઀᭽
ㇱ૏ ᧚⒳
ㅢ䈚ᩇ ᧖ 㪈㪉㪇 㬍 㪈㪉㪇
ᢿ㕙ኸᴺ㩿㫄㫄㪀
▤ᩇ ᧖ 㪈㪉㪇 㬍 㪈㪉㪇
⢵Ꮕ ᧖ 㪈㪉㪇 㬍 㪉㪎㪇
䈘䈘䉌 ᧖ 㪈㪉㪇 㬍 㪉㪈㪇
⿷࿕䉄 ᧖ 㪈㪉㪇 㬍 㪈㪉㪇
ᄢᒁ ᧖ 㪐㪇 㬍 㪐㪇
⢵Ꮕ㓹䈇䈾䈡 ᮯ 㪉㪋 㬍 㪈㪇㪇
⿷࿕䉄㓹䈇䈾䈡 ᮯ 㪉㪋 㬍 㪍㪇
ㄟ䉂ᩖ ᮯ 㪈㪉 㬍 㪈㪉
ゞ⍮ᩖ ᮯ 㪍 㬍 㪊㪇
 ደᩮ⹜㛎૕ߪ⹜㛎૕ᐔ㕙ߦ߅޿ߡ⍴ㄝᣇะߦᑪ‛߳ߩ౉ࠅญ߇޽ࠆߣᗐቯߒޔ⍴ㄝᣇะ஥ߦኻߒߡደᩮᒻ
⁁߇ߤߩࠃ߁ߦߥߞߡ޿ࠆ߆ߢ⹜㛎૕ߩ๭⒓ࠍ᳿߼ޔ⍴ㄝᣇะ߇ᆄᒻߩ߽ߩࠍޟᆄ౉⹜㛎૕ޠޔᐔᒻߩ߽ߩ
ࠍޟᐔ౉⹜㛎૕ޠߣቯ⟵ߔࠆޕᆄ౉⹜㛎૕ߩ઀᭽ߦߟ޿ߡߪ⴫ 5ޔᐔ౉⹜㛎૕ߩ઀᭽ߦߟ޿ߡߪ⴫ 6 ߦޔߘ
ࠇߙࠇ␜ߔޕ㧞ߟߩ⹜㛎૕ߪደᩮᒻ⁁ߩ㆑޿߇ᑪ‛ߩ⠴㔡ᕈ⢻ߦߤ߁ᓇ㗀ߔࠆ߆ࠍታ㛎ߢ⏕߆߼ࠆߚ߼ޔዊ
ደ⚵ߩ઀᭽߇ߘࠇߙࠇ⇣ߥࠆޕᩴ߆ࠄਅㇱߩ઀᭽ߪ౒ㅢߣߥߞߡ޿ࠆޕᆄ౉⹜㛎૕ߪ᫟ᧁࠍ㐳ㄝᣇะߦᐔⴕ
ߦߒߚ⹜㛎૕ߢ޽ࠅޔᐔ౉⹜㛎૕ߪ᫟ᧁࠍ⍴ㄝᣇะߦᐔⴕߦߒߚ⹜㛎૕ߢ޽ࠆޕ㧞ߟߩ⹜㛎૕ߩゲ⚵㧟ᰴర
ࡕ࠺࡞㧔Ꮕߒ㡞ዬ਄ዊოઃ߈㧕ࠍ࿑ 4ޔ࿑ 5 ߦߘࠇߙࠇ␜ߔޕ⹜㛎૕ኸᴺߦߟ޿ߡߪᐔ㕙ߪ X ᣇะ
10,920mm㧔1Pࠍ 910mmߣߔࠆߣ 12P㧕ޔYᣇะ 5,460mm㧔6P㧕ߣߔࠆޕXᣇะߩ᭴㕙ߪ 3,640mm㧔4P㧕ߏ
ߣߦ X1ޔX5ޔX9ޔX13ޔYᣇะߩ᭴㕙ߪ 2,730mm㧔3P㧕ߏߣߦ Y1ޔY4ޔY7ߣቯ⟵ߔࠆޕደᩮ൨㈩ߪ 4ኸ
൨㈩ߣߒޔイޔߌࠄ߫ߩ಴ኸᴺߪⅽߩഀઃߦ૛ࠅ߇ߥߊޔ෺ᣇߩ⹜㛎૕ߩⅽᨎᢙߦᄢ߈ߥ㆑޿߇ߥ޿ࠃ߁㈩
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 ઁߩ౒ㅢ઀᭽ߣߒߡߪએਅߩㅢࠅߢ޽ࠆޕ 
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 ᮡḰ⿷࿕߼⹜㛎૕ߣห᭽ߦ㋕㛽᨞บߩ਄ߦ 600mmⷺߢෘߐ 60mmߩ⧎ፘጤࠍᢝߊޕ 
㧔㧞㧕㓏ᐥ⚵
 ᩇ⣉ㇱߦߪ⿷࿕߼ࠍᒛࠅ㑆ᣇะ࡮ᩴⴕ߈ᣇะ౒ߦᩇ㑆ࠍ❬ߋޕ⹜㛎૕ߢߪᩇߣ⿷࿕߼ߩ઀ญߦޟ㓹޿߶
ߙޠࠍ↪޿ᒁᒛࠅᣇะߦ᜔߽᧤ജࠍᜬߚߖࠆޕᄢᒁߪ⣶ដⳞដߌߢ⿷࿕߼ߣធวߔࠆޕ 
㧔㧟㧕ゲ⚵
 ᩇߪ X ᣇะ 3,640mm㧔4P㧕ߏߣߦޔY ᣇะ 2,730mm㧔3P㧕ߏߣߦ⸳ߌࠆޕ⿷࿕߼਄┵ࠃࠅ 1,820mm㧔ౝ
ᴺ㜞ߐ㧕ߩ૏⟎ߦᏅߒ㡞ዬࠍ⚵ߺㄟߺᩇߣߩ઀ญߪ㓹޿߶ߙࠍ↪޿ࠆޕᩇߪイᩴ߅ࠃ߮ᆄᩴਅ߹ߢߣߒޔᩇ
ߣᩴߩ઀ญߪ㐳߶ߙㄟߺᩖᱛ߼ߔࠆޕ 
㧔㧠㧕ዊო㧔⨹ოࡄࡀ࡞㧕
 ᩴߣᏅߒ㡞ዬߩ㑆ߦ޽ࠆዊოߪ⨹ოࡄࡀ࡞㧔㜞ߐ 510mm㧕ߣߒ⠴㔡ⷐ⚛ߣߒߡ޿ࠆޕߥ߅ޔ੹࿁ߩ⹜㛎
૕ߪ X࡮Yᣇะ౒ߦᢝ᪞╬ߩਅ┵㜞ߐࠍイᩴਅ┵ߦឥ߃ޔዊო㜞ߐࠍ৻ቯߦߒߚޕ⨹ოࡄࡀ࡞ߪ 1ᨎ޽ߚࠅ
㐳ߐ 1,800mmޔ᏷ 600mmޔෘߐ 26mm ߩᧁዊ⥰ਅ࿾ࡄ࡞ࡊ߅ࠃ߮࠮ࡔࡦ࠻♽࿕ൻ᧚ᷙ౉ਛႣ࿯ࡄࡀ࡞ߢ޽
ࠆޕߎࠇࠍ᪋ਅ࿾᭴ᴺߢᩰሶ⁁ߩฃߌ᧚㧔ᮮ 4527mmޔ❑ 6027mm㧕ߦᮮะߌߦ 㕙ᒛࠅߒߚੇᑼᎿᴺ
ߢ޽ࠆޕ 
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࿑㧝 ᮡḰ⹜㛎૕⿷࿕߼઀᭽ᐔ㕙࿑
࿑㧞 ᮡḰ⹜㛎૕⿷࿕߼઀᭽┙㕙࿑
⴫㧟 ᐥ઀᭽
ㇱ૏ ᧚⒳ ㇱ૏ ᧚⒳ ㇱ૏ ᧚⒳
ᐥ᧼ ᭴ㅧ↪ว᧼ ᐥ᧼ ᧖ᧄታടᎿ ᐥ᧼ ᧖
ᩮᄥ ☨᧻ 㪋㪌 㬍 㪈㪇㪌 ᩮᄥ ᧖ 㪋㪌 㬍 㪈㪇㪌 ᩮᄥ ᧖ 㪋㪌 㬍 㪋㪌
ᩮᄥដ䈔 ᧖ 㪋㪌 㬍 㪐㪇
㊉ ᩮᄥ਄䈮㪥㪎㪌䇭㪉ᧄᛂ䈤
㊉ 䉰䉰䊤෸䈶ᩮᄥ਄䈮㪥㪎㪌䌀㪈㪌㪇 ㊉ ᩮᄥ਄䈮㪥㪐㪇䇭㪊ᧄᛂ䈤
ෘ䇭㪉㪋 ෘ䇭㪊㪇 ෘ䇭㪈㪌
೰ᐥ઀᭽ ඨ೰ᐥ઀᭽ ᨵᐥ઀᭽
ኸᴺ㩿㫄㫄㪀 ኸᴺ㩿㫄㫄㪀 ኸᴺ㩿㫄㫄㪀
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ඨ೰ᐥ઀᭽ ೰ᐥ઀᭽ ᨵᐥ઀᭽ 
࿑㧟 ᐥફ࿑ 
⴫㧠 ⹜㛎૕ᧁ᧚ߩ⸘᷹⚿ᨐ
࿯บ࡮ඨ೰ᐥ ࿯บ࡮೰ᐥ ࿯บ࡮ᨵᐥ
ฬ⒓ න૏㊀㊂㫂㪥 ᢙ㊂ ✚㊀㊂㫂㪥 ฬ⒓ න૏㊀㊂㫂㪥 ᢙ㊂ ✚㊀㊂㫂㪥 ฬ⒓ න૏㊀㊂㫂㪥 ᢙ㊂ ✚㊀㊂㫂㪥
࿯บ 㪇㪅㪉㪋 㪈㪇 㪉㪅㪋 ࿯บ 㪇㪅㪉㪋 㪈㪇 㪉㪅㪋 ࿯บ 㪇㪅㪉㪊 㪈㪇 㪉㪅㪊
ㅢ䈚ᩇ 㪇㪅㪉㪈 㪏 㪈㪅㪎 ㅢ䈚ᩇ 㪇㪅㪉㪈 㪏 㪈㪅㪎 ㅢ䈚ᩇ 㪇㪅㪉㪇 㪏 㪈㪅㪍
▤ᩇ 㪇㪅㪈㪍 㪈㪇 㪈㪅㪍 ▤ᩇ 㪇㪅㪈㪍 㪈㪇 㪈㪅㪍 ▤ᩇ 㪇㪅㪈㪌 㪈㪇 㪈㪅㪌
⢵Ꮕ䈚 㪇㪅㪋㪌 㪈㪇 㪋㪅㪌 ⢵Ꮕ䈚 㪇㪅㪋㪍 㪈㪇 㪋㪅㪍 ⢵Ꮕ䈚 㪇㪅㪋㪊 㪈㪇 㪋㪅㪊
䈘䈘䉌 㪇㪅㪋㪉 㪈㪇 㪋㪅㪉 䈘䈘䉌 㪇㪅㪋㪈 㪐 㪊㪅㪎 䈘䈘䉌 㪇㪅㪊㪐 㪐 㪊㪅㪌
㥦ᧁ 㥦ᧁ 㥦ᧁ
㓹䈇 㓹䈇 㓹䈇
ᩮᄥ 㪄 㪄 㪈㪅㪎 ᩮᄥ 㪄 㪄 㪊㪅㪊 ᩮᄥដ䈔 㪄 㪄 㪇㪅㪐
ᐥ᧼ 㪄 㪄 㪋㪅㪍 ᷝᩮᄥ 㪇㪅㪈㪈 㪍 㪇㪅㪎 ᩮᄥ 㪄 㪄 㪈㪅㪋
ว᧼ 㪄 㪄 㪉㪅㪎 ᐥ᧼ 㪄 㪄 㪌㪅㪏
ว⸘ 㪉㪈㪅㪉 ว⸘ 㪉㪇㪅㪏 ว⸘ 㪉㪈㪅㪍
㪄 㪄 㪇㪅㪌 㪄 㪇㪅㪊㪄 㪇㪅㪊 㪄 㪄
 ⴫㧡 ᆄ౉⹜㛎૕ߩ઀᭽
ᐥ㕙Ⓧ  ট
㓏ᐥ㜞  OO ደޓᩮ ⅽ⫘߈㧔⫘߈࿯ή㧦⠴㔡઀᭽㧕 Ꮕߒ㡞ዬ ᧖㧦OOOO
ౝᴺ㜞  OO ⿷࿕߼ ᧖㧦OOOO
イޓ㜞  OO ዊޓო ⨹ოࡄࡀ࡞ᨎ⾍᪋ਅ࿾᭴ᴺ ᢝޓ᪞ ᧖㧦OOOO
᫟ޓ㜞  OO ޓო ⨹ოࡄࡀ࡞ᨎ⾍᪋ਅ࿾᭴ᴺ ዊደ᪞ ᧻㧦ᧃญǾ
ᦨ㜞ߩ㜞ߐ  OO ᢝޓ᪞ ᧖㧦OOOO
ደᩮ൨㈩  ᩇ ᧖㧦OOOO ㊁࿾᧼ ᧖㧦᏷OOෘOO
ࡕ࠺ࡘ࡯࡞  OO 㓹޿ᩖ ᮯ
̪ოߪታ㛎ࠬ࠹࡯ࠫᲤߦ⸳⟎૏⟎߇⇣ߥࠆ
઀ޓޓ᭽
 ⴫㧢 ᐔ౉⹜㛎૕ߩ઀᭽
ᐥ㕙Ⓧ  ট
㓏ᐥ㜞  OO ደޓᩮ ⅽ⫘߈㧔⫘߈࿯ή㧦⠴㔡઀᭽㧕 Ꮕߒ㡞ዬ ᧖㧦OOOO
ౝᴺ㜞  OO ⿷࿕߼ ᧖㧦OOOO
イޓ㜞  OO ዊޓო ⨹ოࡄࡀ࡞ᨎ⾍᪋ਅ࿾᭴ᴺ ᢝޓ᪞ ᧖㧦OOOO
᫟ޓ㜞  OO ޓო ⨹ოࡄࡀ࡞ᨎ⾍᪋ਅ࿾᭴ᴺ ዊደ᪞ ᧻㧦ᧃญǾ
ᦨ㜞ߩ㜞ߐ  OO ᢝޓ᪞ ᧖㧦OOOO
ደᩮ൨㈩  ᩇ ᧖㧦OOOO ㊁࿾᧼ ᧖㧦᏷OOෘOO
ࡕ࠺ࡘ࡯࡞  OO 㓹޿ᩖ ᮯ
઀ޓޓ᭽
̪ოߪታ㛎ࠬ࠹࡯ࠫᲤߦ⸳⟎૏⟎߇⇣ߥࠆ
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 ࿑㧡 ᐔ౉⹜㛎૕ߩゲ⚵࿑㧠 ᆄ౉⹜㛎૕ߩゲ⚵
 
㧔㧡㧕㓹޿߶ߙ
 㓹޿߶ߙߪ␠ኹߩゲ⚵ߦ૶ࠊࠇࠆߎߣ߇ᄙߊޔᣢᓔߩታ㛎ߦࠃ
ߞߡߘߩᄌᒻᕈ⢻߇㜞޿ߎߣ߇⏕߆߼ࠄࠇߡ޿ࠆޕ૶↪ㇱ૏ߪਥ
ⷐ᭴㕙ࠍ᭴ᚑߔࠆᩇߣ⿷࿕߼࡮Ꮕߒ㡞ዬߩ઀ญߢ޽ࠆޕߥ߅㓹޿
ߩᄢ߈ߐߪෘߐ 30mmޔ㐳ߐߪ᪞ᚑߩ㧞୚ޔᚑߪ᪞ᚑߩ㧞ಽߩ㧝
ߢ޽ࠆޕ࿑ 6ߦ␜ߔࠃ߁ߦ Xᣇะߪਅ┵㓹޿߶ߙㄟߺᩖᛂߜߣߒޔ
Y ᣇะߪ਄┵㓹޿߶ߙゞ⍮ᩖᛂߜߣߔࠆޕᄖ๟ㇱߣߥࠆㅢߒᩇߣ
ᆄᩴޔイᩴߩ઀ญߪᄖ஥ߦ㓹޿߁ߌࠍᩇਛᔃ߆ࠄ 240mm ⒟ᐲᄖ
஥ߦ⸳ߌߡ޿ࠆޕ ࿑㧢 㓹޿߶ߙߩ઀ญ㧔㧢㧕ዊደ⚵
 ᆄ౉⹜㛎૕ߩዊደ⚵ߪ Y4ㅢߩ Xᣇะߦᢝ᪞ 150300ࠍ⸳ߌޔX3ޔX7ޔX11ߦᧃญ 240Ǿߩዊደ᪞ࠍ᨞
ߌࠆޕᲣደߩࡇ࠶࠴ߪ 910mm ߣߒޔᲣደ᧤ߪ 1,820mm ࡇ࠶࠴ߣߔࠆޕᲣደ᧤ࠍ❬ߋዊደ⽾(15mm90mm)
ࠍ޿ࠇߡ޿ࠆޕᐔ౉⹜㛎૕ߩዊደ⚵ߪ X5࡮X9ㅢߩ Yᣇะߦᢝ᪞ 150×300ࠍ⸳ߌޔY2㨪Y3ޔ Y5㨪Y6㑆ߦ
ᧃญ 270ĳ ߩዊደ᪞ࠍ᨞ߌࠆޕ߹ߚޔᲣደ᧤ࠍ❬ߋዊደ⽾(15mm×90mm)ࠍ޿ࠇߡ޿ࠆޕዊደ⚵߇㜞ߊߥࠆߚ
߼ޔY1ޔ4ޔ7ㅢߩ X9㨪X11㑆(イᩴ਄┵ࠃࠅ 957mmߩ૏⟎)ߣ Y2㨪Y3ޔ Y5㨪Y6㑆ߩ X5㨪X9㑆㧔イᩴ਄
┵ࠃࠅ 1,339mmߩ૏⟎㧕ߦߘࠇߙࠇ㧞㊀᪞ࠍ⸳ߌࠆޕ 
㧔㧣㧕ደᩮ
 ㊁࿾᧼ߪෘߐ 15mm ᏷ 210mm ߩ᧖᧼ࠍ↪޿ࠆޕደᩮⅽߪ⫘߈࿯ߥߒߩ⠴㔡઀᭽᪋ⅽ⫘߈ߣߒޔደᩮ㊀㊂
ߩシᷫࠍ࿑ࠆޕ 
㧔㧤㧕⹜㛎૕㊀㊂
 ᧁ᧚ߦߟ޿ߡߪ౓ᐶ⋵ട⷏Ꮢౝߩ⹜㛎૕ᣉᎿᜂᒰᎿോᐫ૞ᬺ႐ߦߡฦㇱ᧚Ფߦ⸘᷹ࠍⴕߞߚޕⅽߦߟ޿ߡ
ߪ⸳⸘࿑ࠃࠅⅽᨎᢙࠍ⸘▚ߒන૏㊀㊂ࠍដߌߡ▚಴ߒߚޕᆄ౉⹜㛎૕ߪޔᧁ᧚ 39.28kNޔⅽ 41.04kN ߣߥࠅ
✚㊀㊂ 80.32kNߢ޽ࠆޕᐔ౉⹜㛎૕ߪޔᧁ᧚ 52.77kNޔⅽ 36.01kNߣߥࠅ✚㊀㊂ 88.78kNߢ޽ࠆޕ 

 ៊்ⷰኤߩ㗄⋡
 ៊்ⷰኤ㗄⋡ߪ㧘એਅߦ␜ߔ6㗄⋡ߢ᭴ᚑߐࠇࠆޕԘゲ⚵៊்㧦ᩇ࡮᪞ㇱߩ៊்ⷰኤޔԙო៊்㧦⨹ოࡄ
ࡀ࡞ߩ៊்ⷰኤޔԚᩇ⣉ߩ⒖േ㊂㧦ᩇ⣉ㇱߩ⒖േ㊂᷹ቯޔߥࠄ߮ߦ៊்ⷰኤޔԛᩇߩᱷሽ௑ᢳ㧦ᩇߩᱷሽ௑
ᢳ㊂ߩ᷹ቯޔԜ⹜㛎૕⸃૕ᓟߩ⁁ᴫ㧦⸃૕ᓟߩ઀ญㇱ╬ߩ៊்ⷰኤޕ 
 ߹ߚޔ៊்ⷰኤᣇᴺߦߟ޿ߡߪએਅߩㅢࠅߣߔࠆޕԘⷰኤߩᤨᦼߦߟ޿ߡߪ㧘⿷࿕߼⹜㛎૕㧘࿯บ⹜㛎૕
㧔ඨ೰ᐥ㧔Stage1㧕㧘೰ᐥ㧔Stage2㧕㧘ᨵᐥ㧔Stage3㧕㧕ߦ㑐ߒߡߪޔ࿑7ߦ␜ߔო㈩⟎ߦᓥ޿ޔო㈩⟎Aട
ᝄ೨㧘ო㈩⟎Aടᝄᓟ㧘ო㈩⟎Bടᝄᓟ㧘ო㈩⟎Cടᝄᓟ㧘ߩ⸘4࿁ታᣉߔࠆޕ߹ߚ㧘ಾᆄደᩮ⹜㛎૕㧔㐳ㄝ
᛬ࠅ㧔L㧕㧘⍴ㄝ᛬ࠅ㧔S㧕㧕ߦ㑐ߒߡߪ㧘ო㈩⟎ߥߒടᝄ೨㧘ო㈩⟎ߥߒടᝄᓟ㧘ო㈩⟎Aടᝄᓟ㧘ო㈩⟎
Bടᝄ೨㧘ო㈩⟎Bടᝄᓟ㧘ო㈩⟎Cടᝄᓟ㧘ߩ⸘6࿁ታᣉߔࠆޕߥ߅ޔᧄ⺰ᢥߢߪฦო㈩⟎ߦኻߒBCJ-L2ᵄ
300galടᝄ⚳ੌᓟߦⴕࠊࠇࠆ៊்ⷰኤߦߟ޿ߡ⠨ኤߔࠆޕԙⷰኤ⠪ߦߟ޿ߡߪ㧘ゲ⚵៊்ⷰኤ⃰㧘ო៊்ⷰ
ኤ⃰㧘࿯บ⹜㛎૕ࠍ㒰ߊᩇ⣉ߩ⒖േ㊂᷹ቯߥࠄ߮ߦ៊்ⷰኤ⃰㧘ᩇߩᱷሽ௑ᢳ㊂᷹ቯ⃰㧘ᛂ᠄㖸㍳㖸⃰㧘ߢ
᭴ᚑߐࠇ㧘ฦ⃰2㨪8ฬߢⴕ߁ޕ߹ߚ㧘⹜㛎૕⸃૕ᓟߩ៊்⁁ᴫⷰኤߪ3㨪4ฬߢⴕ߁ޕ 
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31X 9X 5X 1X
1Y
5Y
㧝ࡦ࡯࠲ࡄ
31X 9X 5X 1X 
1Y
5Y
㧞ࡦ࡯࠲ࡄ
31X 9X 5X 1X 
1Y
5Y
㧟ࡦ࡯࠲ࡄ

㧯⟎㈩ო           㧮⟎㈩ო            㧭⟎㈩ო       
㧕ო㧦֤㧔ࡦ࡯࠲ࡄ⟎㈩ო 㧣࿑

ᨐ⚿ኤ்ⷰ៊㧚㧟
 
૕㛎⹜Ḱᮡ 
ḧߩ߼࿕⿷ߦ߁ࠃߩ1⌀౮ߪߢ૕㛎⹜߼࿕⿷㧕1egatS㧔ᐥ೰ඨ 
ߩᩇߒㅢ㧘ߒߛߚޕࠆࠇࠄ⷗்߽៊᧤ߩ⣉ᩇޔࠇࠄ⷗ߊᄙ߇ᦛ
ࠄ⷗ߪ்៊ߥ߈ᄢߩߩ߽ࠆࠇࠄ⷗߇ࠇഀߥᮨⷙዊߪߡߒ㑐ߦ᧤
ߩ޿㓹㧘߈ⓨߩ᪞ߣᩇ㧘ߩߩ߽ࠆࠇࠄ⷗߇ⵚ੉ߪߦᩇޕ޿ߥࠇ
ㅢ޿߈ᄢߩᒻᄌ㑆ጀߪߡ޿ߟߦოޕ޿ߥࠇࠄ⷗ߤࠎߣ߶ߪ߈ⓨ
⷗߇ߺࠄߪ߿߈㐿ߩ࡞ࡀࡄޔ߿ࠇഀߩㇱ㓈ߥ߁ࠃߩ2⌀౮ߢࠅ
ߣᩇ㧘߈ⓨ࡮ࠇഀ࡮ߺㄟࠅ߼ߩ߳บ࿯ߪߢ૕㛎⹜บ࿯ޕࠆࠇࠄ
᭽หߪߡ޿ߟߦოޕࠆࠇࠄ⷗ߢࠅㅢฦ߇߈ⓨߩ޿㓹㧘߈ⓨߩ᪞
ࠄߪޔ߈㐿ߩ࡞ࡀࡄޔ߿ࠇഀߩㇱ㓈ߢࠅㅢ޿߈ᄢߩᒻᄌ㑆ጀߦ
 ޕࠆࠇࠄ⷗ߊᄙ߇ኂⵍࠅࠃ૕㛎⹜߼࿕⿷ޔ߇ࠆࠇࠄ⷗߇ߺ
ࠆߥߣะ௑ߥ᭽หߣᐥ೰ඨߪߢ૕㛎⹜߼࿕⿷㧕2egatS㧔ᐥ೰ 
ࠄ⷗ߪߢ1egatS㧘ߚ߹ޕ޿߈ᄢ߽ࠅࠃᐥ೰ඨߪᐲ⒟ߩኂⵍ㧘߇
ޕࠆࠇࠄ⷗߇்៊ࠇഀߦ⣉ᩇߩᩇߒㅢߥ߁ࠃߩ3⌀౮ߚߞ߆ߥࠇ
߇ኂⵍࠅࠃޔ߇ࠆ޿ߡߓ↢߇ኂⵍߥ᭽หߣ1egatS߽ߡ޿ߟߦო
࡮ࠇഀߩ߳บ࿯ߦ᭽หߣ1egatSߪߢ૕㛎⹜บ࿯ޕࠆࠇࠄ⷗ߊᄙ
߇ࠆࠇࠄ⷗߇߈ⓨߩ᪞ߣᩇ㧘ࠇഀߩᩇ㧘ߚ߹ޕࠆࠇࠄ⷗߇߈ⓨ
ޔ߇ࠆ޽ߢ᭽หߣ1egatS߽ߡ޿ߟߦოޕ޿ߥߪߢߤ߶1egatS
 ޕࠆࠇࠄ⷗ߊᄙ߇ኂⵍࠅࠃ1egatS
ᦛḧߩ᧤߼࿕⿷  ⌀౮
㧘ࠇࠄ⷗߇ะ௑ߥ᭽หߣ1egatSߪߢ૕㛎⹜߼࿕⿷㧕3egatS㧔ᐥᨵ 
ߡߒᦛḧᐓ⧯߇Ꮕ⢵㧘ߚ߹ޕߔ␜ࠍะ௑ߥ᭽ห߷߶߽ᐲ⒟ኂⵍ
ߡߓ↢߇ኂⵍߥ᭽หߣ1egatS߽ߡ޿ߟߦოޕࠆࠇࠄ⷗߇ߩࠆ޿
บ࿯߽ࠅࠃ1egatSߪߢ૕㛎⹜บ࿯ޕ޿ߥዋ߇ኂⵍ߽ᦨޔ߇ࠆ޿
ᛮߩบ࿯੤⋥ߥ߁ࠃߩ4⌀౮㧘ߚ߹ޕ޿߈ᄢ߇ᐲ⒟ኂⵍߩࠇഀ
ኂⵍߥ⊛૕ో㧘ߒߛߚޕࠆ޿ߡߓ↢߽ࠇߕߩㇱวធ㎨߿ߒ಴ߌ
╬ห߷߶ߣᤨߩ1egatSߪߡ޿ߟߦოޕࠆ޽ߢ᭽หߣ1egatSߪะ௑
ߺࠄߪߩო  ⌀౮
ߒ಴ߌᛮߩบ࿯੤⋥  ⌀౮ ்៊ࠇഀߩ⣉ᩇᩇߒㅢ  ⌀౮
 6
－861－
ߥⵍኂ⒟ᐲߣߥߞߡ޿ࠆޕ 
 ოⵍኂࠍ߹ߣ߼ߚ⚿ᨐࠍ࿑8ߦ␜ߔޕოޔᩇߩⵍኂࠍ߹ߣ߼ࠆߣޔ
Ԙᐥ೰ᕈ߇㜞ߊߥࠆߦߟࠇޔოޔᩇߩⵍኂ⒟ᐲ߇Ⴧ߃ࠆߎߣޔԙ
ო៊்ߦߟ޿ߡߪ⿷࿕߼⹜㛎૕ࠃࠅ߽࿯บ⹜㛎૕ߩⵍኂ⒟ᐲ߇ᄢ
߈޿ߎߣޔԚ⿷࿕߼⹜㛎૕ߦߟ޿ߡߪᨵᐥޔඨ೰ᐥߦᲧߴ೰ᐥߦ
߅ߌࠆᩇ⣉ߩ៊்⒟ᐲ߇Ⴧߔߎߣ߇⸒߃ࠆޕ߹ߚޔ଀ߣߒߡო㈩
⟎㧯ߦ߅ߌࠆ⿷࿕߼⹜㛎૕ޔ࿯บ⹜㛎૕ߩBCJ-L2ᵄYᣇะടᝄᤨ
ߩᦨᄢᔕ╵ᄌᒻⷺࠍ࿑9ޔ࿑10ߦߘࠇߙࠇ␜ߔޕ߹ߚޔ⿷࿕߼⹜㛎
૕ޔ࿯บ⹜㛎૕ߩᱷ⇐ᄌᒻ⁁ᴫࠍ࿑12㨪࿑14ߦߘࠇߙࠇ␜ߔޕߎ
ߎߢ࿑ਛߦ␜ߔ⿒✢ߩᱷ⇐ᄌᒻ㊂ߪᄌᒻ㊂1mmߦኻߒታ㓙ߩᄌᒻ
㊂ࠍ10cmߣߒߡ᜛ᄢ⴫␜ߒߡ޿ࠆޕ࿑ߦ␜ߔࠃ߁ߦᔕ╵ᄌᒻⷺߦߪᄢ߈ߥᏅ⇣ߪ⷗ࠄࠇߥ޿߇ޔᨵᐥߦ㑐
ߒߡߪ⿷࿕߼⹜㛎૕ߩᔕ╵߇ዊߐ޿ޕᱷ⇐ᄌᒻߦߟ޿ߡ߽ห᭽ߥ௑ะߣߥࠆ߇ޔ࿯บ઀᭽ߢߪᐥ߇ၷ޿߶ߤ
ᄌᒻ߇ዊߐߊߥࠆߩߦኻߒޔ⿷࿕߼઀᭽ߢߪᐥ߇ᨵࠄ߆޿߶ߤᄌᒻ߇ዊߐߊߥߞߡ޿ࠆߎߣ߇ಽ߆ࠆޕߎࠇ
ࠄ⚿ᨐࠃࠅޔ⿷࿕߼⹜㛎૕ߢߪᐥ೰ᕈߦᲧߒߡო೰ᕈߩ޽ࠆㇱಽߢߩᄌᒻ߇Ⴧടߔࠆޕߘߩߚ߼ޔᄌᒻߦ઻
߁ᩇޔო៊்߇Ⴧ߃ࠆߣ⸒߃ࠆޕ৻ᣇޔ࿯บ⹜㛎૕ߢߪޔᨵᐥߩ႐วᐥ೰ᕈ߇ਇ⿷ߔࠆߚ߼ޔ஍ᔃߦࠃࠆᐥ
ᄌᒻߩჇട߇᣿ࠄ߆ߣߥߞߚޕ߹ߚޔო៊்ߩ⒟ᐲ߆ࠄޔ⿷࿕߼⹜㛎૕ࠃࠅ߽ᄢ߈ߊ㔡േߔࠆߣ⠨߃ࠄࠇࠆޕ 

 ደᩮ⹜㛎૕
 
 ಾᆄደᩮ⹜㛎૕㧔㐳ㄝ᛬ࠅᐔ౉㧔L㧕㧘⍴ㄝ᛬ࠅᆄ౉㧔S㧕㧕ߩ㆑޿ߦࠃࠆ៊்⁁ᴫߦߟ޿ߡߪޔᩇ࡮ᩇ⣉
ߢߪᄢᏅ߇⷗ࠄࠇߕޔᩇߦ㑐ߒߡߪX1ㅢࠅ㨪X13ㅢࠅߦഀࠇޔ㓹޿ฃߌߩߕࠇߥߤߩ៊்߇⷗ࠄࠇߚޕ߹ߚޔ 
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
1CBY100
1CBY200
1CBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
2CBY100
2CBY200
2CBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
3CBY100
3CBY200
3CBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]

Cඨ೰ᐥ઀᭽           D೰ᐥ઀᭽           Eᨵᐥ઀᭽
࿑㧥 ⿷࿕߼⹜㛎૕ޔო㈩⟎ %ޔ$%,. ᵄ ; ᣇะടᝄᤨߩᦨᄢᔕ╵ᄌᒻⷺ
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
1CBY100
1CBY200
1CBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
2CBY100
2CBY200
2CBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
3CBY100
3CBY200
3CBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]

Cඨ೰ᐥ઀᭽           D೰ᐥ઀᭽           Eᨵᐥ઀᭽
࿑  ࿯บ⹜㛎૕ޔო㈩⟎ %ޔ$%,. ᵄ ; ᣇะടᝄᤨߩᦨᄢᔕ╵ᄌᒻⷺ
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
RCBY100
RCBY200
RCBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]
0
0.02
0.04
0.06
0.08
0.1
X01 X05 X09 X13
RCBY100
RCBY200
RCBY300
D
ef
or
m
at
io
n 
an
gl
e 
[ra
d]

    Cᐔ౉⹜㛎૕           D ᆄ౉⹜㛎૕
࿑  ደᩮઃ߈⹜㛎૕ޔო㈩⟎ %ޔ$%,. ᵄ ; ᣇะടᝄᤨߩᦨᄢᔕ╵ᄌᒻⷺ
㪇
㪉㪇
㪋㪇
ඨ೰ᐥ ೰ᐥ ᨵᐥ
㪍㪇
㪏㪇
㪈㪇㪇
ઙ
ᢙ
⿷࿕䉄⹜㛎૕
࿯บ⹜㛎૕
࿑  ოⵍኂ⚿ᨐ
7 
－169－
ᩇ⣉ߦ㑐ߒߡߪ෺ᣇߩ⹜㛎૕ߢ᧤ߩഀࠇ߇⷗ࠄࠇߚ߇ޔㅢߒᩇߩᩇ⣉ߦߪᄢ߈ߥ៊்߇⷗ࠄࠇߥ߆ߞߚޕ 
ოߦߟ޿ߡߪ⹜㛎૕ߩ㆑޿ߦࠃࠆ៊்⁁ᴫߦߪᄢᏅ߇⷗ࠄࠇߥ޿ޕS⹜㛎૕ߩო᭴㕙ߦᄙዋߩ㓗㑆߇↢ߓߚ
એᄖߢߪޔዊოߦ㓗㑆߇↢ߓߚ⒟ᐲߩ៊்ߦߣߤ߹ߞߡ޿ࠆޕ଀ߣߒߡო㈩⟎㧯ߦ߅ߌࠆਔ⹜㛎૕ߩBCJ-L2
ᵄYᣇะടᝄᤨߩᦨᄢᔕ╵ᄌᒻⷺࠍ࿑11ߦ␜ߔޕ߹ߚޔᱷ⇐ᄌᒻ⁁ᴫࠍ࿑15ߦ␜ߔޕ࿑ߦ␜ߔࠃ߁ߦᔕ╵ᄌ
ᒻⷺߦߪਔ⹜㛎૕ߢᄢ߈ߥᏅ⇣ߪ⷗ࠄࠇߥ޿ޕᱷ⇐ᄌᒻߦߟ޿ߡ߽ห᭽ߥ௑ะߣߥࠆ߇ޔL⹜㛎૕ߩᣇ߇✚
ߓߡᄌᒻ߇ᄢ߈ߊߥߞߡ޿ࠆߎߣ߇ಽ߆ࠆޕ 
 
㧠㧚߹ߣ߼ 
 
 2007ᐕ1᦬㨪2᦬ߦታᣉߒߚવ⛔ゲ⚵᭴ᴺᧁㅧᑪ‛ߩE-࠺ࠖࡈࠚࡦࠬ㔡േบታ㛎ߦߟ޿ߡޔ៊்ⷰኤ⚿ᨐࠍ
߹ߣ߼ࠆߣએਅߩࠃ߁ߢ޽ࠆޕ⿷࿕߼⹜㛎૕ޔ࿯บ⹜㛎૕ߦߟ޿ߡߪᔕ╵ᄌᒻⷺߦߪᄢ߈ߥᏅ⇣ߪ⷗ࠄࠇߥ
޿߇ޔᨵᐥߦ㑐ߒߡߪ⿷࿕߼⹜㛎૕ߩᔕ╵߇ዊߐ޿ߎߣޔ࿯บ઀᭽ߢߪᐥ߇ၷ޿߶ߤᱷ⇐ᄌᒻ߇ዊߐߊߥࠆ
ߩߦኻߒޔ⿷࿕઀᭽ߢߪᐥ߇ᨵࠄ߆޿߶ߤᄌᒻ߇ዊߐߊߥߞߡ޿ࠆߎߣ߇ಽ߆ߞߚޕ߹ߚޔደᩮ⹜㛎૕ߦߟ
޿ߡߪᔕ╵ᄌᒻⷺߦߪਔ⹜㛎૕ߢᄢ߈ߥᏅ⇣ߪ⷗ࠄࠇߥ޿߇ޔደᩮ㊀㊂ߩᄢ߈޿ᐔ౉⹜㛎૕ߩᣇ߇ᱷ⇐ᄌᒻ
߇ᄢ߈ߊߥࠆߎߣ߇޿߃ࠆޕ 
 
⻢ㄉ㧦៊்ⷰኤߦߏදജ޿ߚߛ߈߹ߒߚ㧘ᄢቇ㑐ଥ⠪ߪߓ߼㑐ଥฦ૏ߦ⸥ߒߡ⻢ᗧࠍ⴫ߒ߹ߔޕ 

ෳ⠨ᢥ₂
㧝㧕૒⮮ᒄ⟤ޔ᧻↰᣽ᵗޔ⮮↰㚅❱ޔ⣶ේᐙ㓶ޔဈᧄഞ㧦⃻࿾ታ㛎ߦࠃࠆવ⛔⊛ᧁㅧ૑ቛߩ᭴ㅧᕈ⢻ߦ㑐ߔࠆ⎇ⓥޔᣣ
ᧄᑪ▽ቇળ᭴ㅧ♽⺰ᢥ㓸ޔ╙ 602ภޔpp.187-194ޔ2006.4. 
㧞㧕㒙Ꮉ዁᮸ޔ⣶ේᐙ㓶ޔ૒⮮ቁᶈޔᄢᯅᅢశޔችỈஜੑ㧦஍ᔃࠍ᦭ߔࠆᧁ⾰㕙᧚⠴ജო᭴ㅧߩേ⊛ᕈ⁁ߦ㑐ߔࠆታ㛎
⊛⎇ⓥޔᣣᧄᑪ▽ቇળ᭴ㅧ♽⺰ᢥ㓸ޔ╙ 558ภޔpp.157-164ޔ2002 
㧟㧕੖ච↰ඳޔඨ↰ൎᏈޔᴰዏᱞޔ᫪ᜏ㇢ޔ╣Ꮉ᣿㧦╭߆޿ធวㇱߩᒢ႟ᕈ․ᕈࠍ⠨ᘦߒߚᧁㅧゲ⚵ᐔ㕙᨞᭴ߩᒢ႟ᕈ
⸃ᨆࡕ࠺࡞ޔᣣᧄᑪ▽ቇળ᭴ㅧᎿቇ⺰ᢥ㓸ޔ vol.47Bޔ pp.349-354ޔ 2001.3 
 
࿑  ᱷ⇐ᄌᒻ㧔ඨ೰ᐥ UVCIG㧕
 
࿑  ᱷ⇐ᄌᒻ㧔೰ᐥ UVCIG㧕
࿑  ᱷ⇐ᄌᒻ㧔ᨵᐥ UVCIG㧕
࿑  ᱷ⇐ᄌᒻ㧔ደᩮ⹜㛎૕㧕
㧔࿑ 㨪࿑  ߩ࿑ਛߦ␜ߔ⿒✢ߩᱷ⇐ᄌᒻ㊂ OO ߪታ㓙ߩᄌᒻ㊂ EO ߣߔࠆ㧕 
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